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while the small ones are sometimes only 5 ju. Most of the granules contain
a readily visible hilum in the form of a small cavity. Further, compound
granules, composed of two or, rarely, three granules of different sizes, are
often observed.
East Indian arrowroot starch (Curcuma angustifolia) (Plate IV, Fig. 31).
The granules are isolated and characterised by one rounded and one pointed
extremity, the appearance being that of a lance-head. Some granules,
when viewed from the side, resemble a very elongated spindle. All contain
an eccentric Mum and show fine striation. The mean length is 40-60 p
and the mean breadth 30-35 ^.
Chestnut starch (Plate IV, Fig. 32). The granules are mostly isolated,
with a rounded contour and a diameter of 15-20 ft. The typical forms
are pear- and bottle-shaped with a slightly undulating outline. Hilum
and striation are usually absent.
5.	Determination of Water.—10   grams   of   the flour, dried in a
platinum dish for 5-6 hours in an air-oven at 105-110°, are cooled in a
desiccator and quickly weighed:   loss equals moisture.
This determination is of importance especially as regards the keeping quali-
ties, and is also necessary when the analytical data are to be referred to the
dry flour for purposes of comparison with other flours. The moisture varies
in amount somewhat with the hygrometric state of the air and may be 1-2%
more in winter or wet weather than in summer.
6.	Ash.—10 grams of the flour (that from the preceding test may be
used, if it does not fill the dish to more than two-thirds) are heated gradually
over a naked flame until charred, the dish being then placed in a muffle at
a dull red heat until the carbon is completely burnt.   The temperature of
the muffle should not be too high, since otherwise the ash fuses and the
carbon does not burn completely.
The ash from low products (offal, bran) is usually dark; in such a
caseTit is weU to treat the ash in the dish with a little distilled water, to dry
the whole on a water-bath and then over a naked flame and again place
in the muffle.
The ash may be treated with hydrochloric acid to ascertain if it is almost
aH soluble or if it contains sand.
This determination is of importance in judging of the grade of a flour, since
the proportion of ash increases in passing from superior to inferior flours.
7.	Gluten.—This may be determined in either the wet or the dry state,
(a) wet sta.te.   25 grams of the flour are made into a hoiaogene*
oils paste witii 12-12*5 c.c, of tap water in a porcelain mortar and left
for half an hour. The paste is then worked carefully between the hands
iwider a gentle stream of water at 15-20°, the water being passed subse-
quently through a fine sieve. The gluten is gradually agglomerated into
a soft, elastic mass, while the starch is carried away by the water; when
the latter flows away fairly dear the stream is increased, and when tbts
abo beewies dear the operation, which requires about 15 minutes, is at
an end. The gluten thus obtained, together with any smaH particles which
' hare felten on to the sieve, is freed from excess of water by squeezing

